S3                          PRELIMINARY.
of the fluid, per unit of time, in the fixed space in question, bears tc the actual density, at any instant, the same ratio that the rate o acquisition of matter into that space bears to the whole matter in tha space.
3.65. Several references have been made in preceding sections tc the number of independent variables in a displacement, or to tin degrees of freedom or constraint under which the displacement take; place. It may be well, therefore, to take a general (but cursory) view of this part of the subject itselC
166. A free point has three degrees of freedom, inasmuch as th< most general displacement which it can take is resolvable into three parallel respectively to any three directions, and independent of eacl other. ^ It is generally convenient to choose these three directions o resolution at right angles to one another.
If the rioint be constrained to romain always on a given surface cne degree of constraint is introduced, or there are left but tw degrees of freedom. For we may take the normal to the surfac as one of three rectangular directions of resolution. No displacemer can be effected parallel to it: and the other two displacements, c right angles to each other, in the tangent plane to the surface, ar Independent
If the point be constrained to remain on each of two surfaces, loses two degrees of freedom, and there is left but one.   In fac it is constrained to remain on the curve which is common to bot surfaces, and along a curve there is at each point but one directio of displacement.
167. Taking next the case of a free rigid system, we have fcviclcnt' six degrees of freedom fo consider—three independent displacemen or translations in rectangular directions as a point has, and thr< independent rotations about three mutually rectangular axes,
If it have one point fixed, the system loses three degrees of fre dom; in fact,, it has now .only the rotations above mentioned.
This fixed point may be, and in general is, a point of a continuoi surface .of the body in contact with a continuous fixed surface. The surfaces may be supposed /perfectly rough,' so that sliding may 1 impossible.
If a second point be fixed, 'the body loses two more degrees freedom, and keeps only one freedom to rotate about the line joinii the two fixed points.
If a third point, not In a line with the other two» be fixed, the bo< is fixed
IBS. If one point of the rigid system ia forced to remain on smooth surface, one degree of freedom is lost; there remain/w, tt displacements in.the tangent plane to the surface, and three rotatioi As an additional degree of freedom is lost by each successive limv tion of a point in the body to a smooth surface, tix such conditio completely determine the position of the body. Thus if six pouriod of motion more fluid enters than leaves the fixed space, there will be condensa tipn of matter in that space; or u more fluid leaves than enters, then will be dilatation. The rate of auorm*ntfttinn /^f th» «»*»«*,« /!*«.•;.,t the plme and |<uwtu«i of
